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Introduction
Brazilian apple production is concentrated in the South of the country, with Rio
Grande do Sul state holding 52% of the national production and Santa Catarina state (SC) as the second largest producer, with 43% of production (ACATE, 2014) . In SC, production is concentrated in the regions of Planalto Serrano -in the cities of São Joaquim, Bom Jardim da Serra, Bom Retiro, Urubici and Urupema -and in the midwest -in the cities of Fraiburgo, Monte Carlo, Água Doce and Lebon Régis (IBGE, 2011) , due to the climate being favorable to the good performance of the cultivars used in these regions.
Much of the Brazilian apple production is carried out in the conventional system of cultivation, which is dependent on chemical inputs, such as nitrogenous, generating environmental impacts, such as contamination of the waterground due to leaching, mainly, of nitrate, and increasing of gasses in the atmosphere (nitrous oxide) by volatilization and, or, denitrification. The use of the organic system is an alternative, since it aims at the nutrient supply and excludes the use of soluble fertilizers (Peck et al., 2011; Holb et al., 2012; Amarante et al., 2015) .
The differences between these systems may influence attributes related to soil quality, such as physical ones, addition to reflect directly and indirectly on the crop yield. (Oliveira et al., 2014; Amarante et al., 2015) .
Studies using different nitrogen sources in apple orchards evaluated fruit yield and quality, as well as soil chemical attributes (MalucheBaretta et al., 2007; Martins et al., 2008; Oliveira et al., 2014) . However, these authors did not evaluate the soil physical attributes, such as soil porosity, soil aggregation, soil bulk density and soil penetration resistance. These attributes are related to soil physical quality, which can affect the water flow and nutrients, and reduce the crop yield .
The soil physical quality is defined by the interaction of its attributes, for instance, organic matter is an important structuring agent, participating in the formation and stabilization of the soil aggregates (BronicK e Lal, 2005) , being considered one of the constituents responsible for maintaining the soil physical quality (Vezzani e Mielniczuk, 2009) . By decreasing the soil organic matter content (SOM), it is expected that there will be a loss in the soil physical quality. A practice that may result in the reduction of SOM is the fertilization with mineral nitrogen, for example, urea, since this nitrogen becomes raw material for decomposer microorganisms, accelerating the decomposition of SOM (Souza et al., 2013 ).
An alternative is the use of slow-release nitrogen sources, such as pelleted urea and organic sources, such as pig deep-litter. The organic sources still bring different results, as there are cases in which an increase of soil macroporosity was observed, with consequent decreasing of soil bulk density (Andreola et al., 2000; Comin et al., 2013) , as well as greater soil aggregate stability (Comin et al., 2013) . Other studies did not find changes in soil bulk density, porosity and stability of soil aggregates (Espanhol et al., 2007) and still, it was verified that the application of pig manure reduced the stability of soil aggregates (Arruda et al., 2010) . Therefore, more studies are needed in order to obtain more consistent results regarding the effects of different N sources, mainly pig manure, on the soil physical attributes.
The present study aimed to evaluate the soil physical attributes of a Humic Cambisol in an apple orchard submitted to application of different sources of nitrogen fertilization in Urubici County, SC.
Materials and Methods
The experiment was carried out in Urubici In January 2014, soil samples were collected in order to perform soil physical analysis according to Veiga (2011) The samples were submitted to a series of analyses. At first, the soil samples were saturated by capillarity, being placed in a container that water was added until reaching half the height of the metallic ring, remaining in that condition for 24 h until the entire sample has been saturated.
The weight of the saturated samples was then measured.
In order to obtain the soil water retention curve, the saturated samples were placed on the tension table and submit them to the tensions of 0,6 and 6 kPa matric potential, afterward, the pressure plate apparatus (Richards) was used at matric potentials of 60 and 600 kPa.
At the end of the application of each tension (matric potential), the weight of the sample was measured and the next tension was performed.
The pore size distribution was determined by using the specific matric potentials. The macropores, with a diameter greater than or equal to 50 μm, 
Lilliefors and Bartlett's test were used
to analyze the normality and homogeneity of variance of the data, respectively. Afterward, the variance analysis was performed using the F test to bifactorial, the treatments and layers being the two factors and, if statistical differences were detected, the Tukey test was applied at 5% (p <0, 05) using the software ASSISTAT (Beta Version 7.7).
The interaction was sliced when it was verified interaction between the factors. When there was no significant interaction, it was proceeded to analyze the isolated factors.
Results and Discussion
The soil total porosity and microporosity showed the interaction between the evaluated factors, whereby the organic treatment showed average values higher than the other treatments (Table 2 ).
There was no interaction between the factors for the macro and mesoporosity, as well as for soil penetration resistance (PR). However, for isolated factors responses were observed ( (Espanhol et al., 2007; Comin et al., 2013) , indicating a decrease of cementing agents, such as organic matter.
According to Carey et al. (2009) For the volumetric water content, there were significant interactions at all applied tensions (Table 3 ). The organic treatment showed the highest average values for the volumetric water content at the surface layer at all applied tensions, except for the 600 kPa matric potential, which was equal to the common urea treatment.
At the layer of 0.05-0.10 m depth, for the 6.60
and 600 kPa matric potentials, the treatment with common urea and the control showed, The use of nitrogen sources in an apple orchard increased the GMDws comparing to the control treatment at the soil superficial layer.
